Downregulation of parkin damages antioxidant defenses and enhances proteasome inhibition-induced toxicity in PC12 cells.
Loss-of-function mutations in the parkin gene have recently been shown to be responsible for autosomal recessive juvenile Parkinsonism. However, the exact mechanism of pathogenesis remains unclear. This study explores the effect of Parkin downregulation on dopaminergic cells in Parkinson's disease. We generated small interfering RNA plasmids that target the parkin gene and transfected them into PC12 cells to mimic in vivo loss-of-function. We found that these small plasmids were able to effectively inhibit endogenous Parkin expression in PC12 cells. Downregulation of Parkin decreased the amount of glutathione and superoxide dismutase activity without affecting the amount of malondialdehyde. Moreover, Parkin knockdown rendered PC12 cells more susceptible to cell death induced by the proteasome inhibitor lactacystin. These results indicate that downregulation of Parkin may damage the antioxidation defenses of dopaminergic cells and increase their susceptibility to proteasome inhibitor-induced toxicity.